FEDERAL INITIATIVES
Many companies hire workers who are minimum working age and attending school. Some companies are involved in the development of the future work force through community and educational programs coordinating efforts with secondary and post-secondary institutions. Safety and Health (1997) .
To better serve adolescent workers, occupational and environmental health nurses need to have knowledge about federal initiatives such as the School to Work (STW) program and the NIOSH Child Labor Working Team (CLWT), as well as the impact of these programs on the worker and the employer. In 1994, President Clinton signed into law the STW Act, which was cosponsored by the Departments of Labor and Education. The purpose of the STW program, directed toward youth, is to create a more educated and safety conscious work force and to bridge the gap for adolescents between school and work (PL 103-230, 108 STAT 568, May 4, 1994) . The STW program assembles a coalition of employers willing to work with schools to create quality work experiences which support adolescents in their transition to the workforce. Support includes coordination of classroom hours, and work hours, and the provision of age appropriate work skills training.
In April 1994, NIOSH formed the CLWT,comprised of a broad based membership from several NIOSH constituent agencies and members of other federal agencies (see Table 1 ). In addition, the CLWT received ad presen-68 tations from a thorough complement of experts. The CLWT also examined the objectives of several national agencies that address the occupational safety and health of youth. NIOSH stated the purpose of the CLWT is to identify research, surveillance, and intervention needs to "prevent injuries and illnesses among working children and adolescents" (NIOSH, 1997) .
In 1997, NIOSH published a special hazard review that provided recommendations for projects focusing on children and adolescents. In one project NIOSH collaborates with the American Vocational Association, the Vocational Clubs of America, the State Vocational Directors, and the U.S. Department of Education to develop and disseminate curricula and policies for occupational safety and health to all vocational schools. In another effort, three 2 year community health education projects direct efforts to enhance young workers' occupational safety and health. The partners in these efforts are: 
PREVENTION STRATEGIES
According to Christoffel (1993) , four categories of control in contemporary work injury prevention relate to adolescents: environmental engineering, enforcement, evaluation, and education. The National Safety Council (NSC) (1992) defined environmental engineering controls as "passive measures designed into the work environment to prevent contact with a harmful substance or other hazard," These controls build safety into a product or reorganize a situation so it is less hazardous. Enforcement is the mechanism for achieving change in the behavior of manufacturers, retailers, workers, or product users mandated by legislation or regulation and the monitoring of behavior compliance with those regulations (Christoffel, 1993) . Evaluation demonstrates control through the process of checking the effectiveness of prevention efforts (Christoffel, 1993) and either making quick fix changes or planning for change. The education process requires assessment of worker knowledge and skills, formulation of objectives, and subsequent instruction and training of workers.
Environmental Engineering
Some engineering controls may be particularly appropriate for adolescent safety. For example, motor vehicle accidents (MVA) are the greatest cause of injury in 15 to 19 year olds and also the greatest cause of adolescent occupational injury (USDHHS, 1991) . Seatbelts that allow movement under normal conditions but lock upon deceleration of the vehicle have significantly reduced injury in this category. Automobile airbags are engineering controls that improve MVA outcomes. If implemented, mandatory tractor rollover protection structures, another engineering control, could significant-ly reduce the large number of adolescent tractor injuries (CDC, 1995) . Another example could include the redesign of case cutters. If case cutters, which caused 30% of adolescent injuries associated with cuts and lacerations were redesigned, accidents associated with their use might be significantly reduced (Christoffel, 1993) . Installation of ground fault interrupters, another engineering control, could prevent many adolescent injuries from electric shock and electrocution.
Enforcement
The U.S. Department of Labor has primary responsibility for setting and enforcing standards to promote safe and healthful work conditions. The Wage and Hour Division of the Employment Standards Administration within the Department of Labor enforces the Fair Labor Standards Act (FLSA). The provisions of this act are designed to "protect the educational opportunities of minors and prohibit their employment under conditions that could harm their health and well being" (CDC, 1995) .
Employers are responsible for becoming familiar with standards applicable to their establishments and for ensuring a safe work environment for adolescents. Use of machinery such as farm equipment, meat slicers, bread slicers, and paper shredders by adolescents less than 15 years old is for the most part prohibited by the FLSA. Even so, these machines are a major cause of adolescent occupational injuries. The FLSA prohibits some work associated with large numbers of fatalities and serious injuries, such as driving a motor vehicle and operating a fork lift. However, the FLSA permits other hazardous activities, such as cooking or working alone in retail businesses. When state and federal regulations differ on the same issue, the law providing the greatest protection prevails. Miller (1995) reported that "most violations involving serious injuries to working children were associated with violations of hazardous and prohibited duties." In 1990 during a 2 week strike force known as Operation Child Watch, the Department of Labor detected over 42,000 child labor violations nationwide. Consistent with these findings, the Employment Standards Program of the Department of Labor investigated 10% of the workers' compensation claims filed for minors in 1990. They determined that 44% of employers were in violation of child labor laws, including work hours, appropriate permits, and prohibited duties (Miller, 1995) .
Violations of child labor laws are difficult to identify because students are frequently employed unofficially. In a 1988 survey of 1,106 high school students, Belville (1993) reported 24% of students with work experience were asked to work "off the books." Violations of occupational safety and health regulations related to youth employment are associated with many adolescent fatalities under the age of 18. In 1995, NIOSH reported that approximately 1,475 youths incurred serious injuries between 1983 and 1990 as a result of federal child labor law violations. These figures do not account for children working on farms. Often children FEBRUARY 1999, VOL. 47, NO.2 working on farms are exempt from regulatory efforts. However, "40% of the injuries in agriculture occurred in 14 to 15 year old male" children (Miller, 1995) . The National Safe Workplace Institute estimated that "nationally there are more than 139 work related fatalities to minors each year, one third of which occur in agriculture" (Miller, 1995) .
Several states are passing legislation aimed at improving working conditions for adolescents. Beyer (1993) reported that New York State is a leader in child labor reform. State law requires parental consent and school documentation of the student's good academic standing to permit work on school evenings past 10:00 p.m. but not after midnight. Florida's new agricultural law requires reaching age 14 for those starting agricultural work (Beyer, 1993) . The state of Washington requires young agricultural workers to secure an employment certificate issued only by parental consent and school authorization (Beyer, 1993) . Beyer also reported in Washington State, employers must support limited work hours that promote a balance in adolescent activities and schedule and provide youth with adequate sleep opportunity. In addition, employers must restrict work to developmentally appropriate work tasks (Beyer, 1993) .
Evaluation
NIOSH and other governmental agencies promote research and evaluation designed to identify needs of adolescent workers. The NIOSH CLWT identified surveillance of work related injuries and illnesses in children and adolescents as an occupational research need. (NIOSH, 1997) . Interviewing injured adolescents should determine not only whether the child is a student, but also whether the injury is related to an occupational hazard or condition. Several national surveillance programs, including the Survey of Occupational Injuries and Illnesses (SOIl) and the National Electronic Injury Surveillance System (NEISS), maintain databases concerning student workers. From a research viewpoint, the usefulness of such databases could be improved. Because each agency has its own approach to collection and formats, synthesis of data from different agencies is impeded.
Data collection instruments containing a standardized format for recording data are needed to promote regional, state and national planning and to promote occupational research. To that end, use of a standardized parent school authorization, an injury and illness surveillance system with universal data elements, and universal collection forms have been suggested. Improved data collection enables professionals to assess outcomes and formulate appropriate objectives for future prevention efforts.
Education
Injury prevention not addressed by engineering controls, enforcement, or evaluation must be addressed by education and training. Training must be related to developmentally appropriate tasks (Health, 1990) . Supervisors need to closely monitor the performance of those tasks until mastery is achieved. Adolescents are frequently Safety and Health (1997) .
asked to perform tasks they are neither experienced with nor capable of completing. Evidence indicates that many employers fail to provide instruction about job tasks and the safety hazards associated with those tasks (Heath, 1990) .
For example, in a study conducted by Hayes-Lundy in 1991 concerning adolescent grease bum injuries, deficiencies were associated with safety training and education (Miller, 1995) . These deficiencies included inadequate bum prevention orientation such as: proper work practices around grills, grill cleaning methods, practices contributing to splashes, floor maintenance using degreasers, use of nonslip mats, and handling and storage of hot grease (Miller, 1995) . The deficiencies could prove problematic for adult workers. However, the same circumstances represent greater risk for young workers with little or no experience and variability in cognitive and physical development. Young workers are eager to please and demonstrate competence and may hesitate to ask for help or additional information.
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NURSING IMPACT
Nurses can make the greatest impact on youth through education. Working 20 hours, along with attending school, approximates a 50 hour work week (NIOSH, 1997) . In addition to work and school, young workers also participate in sports, do homework, and engage in extracurricular activities (NIOSH, 1997) . Employed students must learn to integrate safety and health behaviors with the demands of life.
For a successful strategic approach to the problem of work related injuries in young workers, Christoffel (1993) recommended the merger of two critical areas of prevention: health promotion and injury prevention. Furthermore, Christoffel suggested a multidisciplinary, collaborative effort to devise an effective occupational injury prevention strategy that will fit into the workplace and the lives of young people. A collaborative primary prevention program coupling health promotion with safety training could prepare youth for work prior to the first day on the job. Such a program could integrate in school instruction, community based programs, and job training. Occupational and environmental health nurses are in a position to participate fully in such programs.
According to Jarvis (1996) , "Health promotion and disease prevention form the core of nursing practice." Rogers (1994) explained that primary prevention is the direction of activities toward promoting health and averting problems. Occupational and environmenal health nurses are effective in promoting or conducting safety training and health promotion. Using a holistic approach, they understand why young workers are particularly susceptible to workplace injury. Because workplace injuries have recognizable patterns of occurrence, they are controllable (Christoffel, 1993) . Recognizing those patterns promotes an understanding of susceptibility. According to NIOSH (1997) , certain characteristics of young workers contribute to their susceptibility to workplace injury: • Minimal work experience, • Lack of safety training and insufficient job supervision, • Need to develop balance among the demands of school, work, extracurricular activities, friends and family, and lifestyle issues, • Risk factors associated with physical and psychosocial development (see Table 2 ), and • Inappropriate work assignments.
Inappropriate work assignments can lead to stress and human failure. Keyserling reported the causes of work accidents due to human failure include: • Failure to perceive or recognize a hazardous condition or situation, and • Failures in the information processing or decision making processes and a failure in motor actions following correct decisions, including required actions that exceed motor abilities (Levy, 1995) .
Adolescent CharacterIstics
Interventions must address characteristics of the adolescent that place these individuals at risk for workplace injury (Miller, 1995) . This includes developmental 
Adolescent Developmental Tasks
Developmental Tasks Including Healthy Lifestyle Behaviors
Establishing physical activity and adequate nutritional behaviors (USDHHS, 1991) Choosing a mate and developing safe sexual behaviors (Jarvis, 1996) Establishing an identity (Jarvis, 1996) Developing healthy interpersonal relationships and communication skills (Carnegie, 1992) Demonstrating membership and belonging through involvement in a meaningful group (Carnegie, 1992) Establishing an independent lifestyle and emancipation from parents (Carnegie, 1992; Jarvis, 1996) Developing stress coping mechanisms including conflict resolution skills (USDHHS, 1991) Establishing a career (Jarvis, 1996) Demonstrating competency (Carnegie, 1992) 
Developmental Tasks Impacting Workplace Injuries
Developing an understanding of structure and clear boundaries (Carnegie, 1992) Developing adequate sleep habits including understanding the hazards associated with sleep deprivation (Miller 1995) Developing balance among life demands through time management, planning, and scheduling (Carnegie, 1992) Developing cognitive skills and moral judgment (Carnegie, 1992) Developing behavior for safe operation of motor vehicles and use of motor vehicles occupant protection systems such as seatbelts (USDHHS, 1991) abilities which may lead to human failures identified by Keyserling (Levy, 1995) . An educational and training program that considers the developmental tasks of adolescents could improve decision making skills and consequently work safety and health outcomes to a greater extent than programs that ignore such concerns. Consideration of developmental tasks (see Table 3 ) is essential when one is promoting safety and healthy lifestyle behaviors. For interventions to be effective it must be understood that adolescent developmental tasks are complex and require adult involvement for support, reinforcement, and nurturing. Generally with young workers, trainers can influence lifestyle and safety behaviors most effectively when they attempt to change one behavior at a time. According to ReVelle (1980) , education for behavioral change or the establishment of a new behavior needs to employ clear, simple statements (objectives) that communicate what the adolescent is to learn. Each objective must be carefully defined and measurable, prevalent among the chosen target group, and represent a threat to the health status and the quality of life of the target group. Overall, the objectives must aim to create a healthy balance between the physical, psychological, social, emotional, and safety needs of the young worker.
Health Promotion
According to McCunney (1994) , "Health promotion is any type of preventive medicine activity designed to educate people regarding the role of lifestyle in promot- FEBRUARY 1999,VOL. 47, NO.2 ing health and to facilitate behavior change." Warner (1992) asserted the goals of workplace health promotion are to improve employee health, reduce health care costs, and improve productivity.
Because injuries outside the workplace also represent significant time away from work, cost containment is dependent upon the employees' understanding of a healthful lifestyle, both in the workplace and outside. Understanding what constitutes a healthful lifestyle can enhance self care competence. Competence in self care is rooted in attitudes and behaviors learned in childhood and adolescence. These health behaviors and attitudes represent many of the same health promotion issues nurses face in the workplace. Nurses have an opportunity to collaborate with other professionals such as safety professionals, educators, school nurses, and public health nurses to influence the formation of attitudes and behaviors during this developmental stage. Educators sensitive to the developmental tasks of adolescents and cognizant of the importance of a balanced, healthy lifestyle could guide youth toward competency in achieving that goal.
Safety Education and Training
According to Heath (1990) , adolescents need to develop safety and health literacy. Safety and health literacy has three components: • Functional, • Technical, and • Cultural. 
Injury Risk Factors Among the Adolescent Working Population
Motor vehicle use (including tractors and heavy farm equipment [CDC, 1995] ) Employment in establishments with high incidence of violence (CDC, 1995) Sharp tools (including kitchen tools and case cutters [Christoffel, 1993] )
Electricity, electric shock and electrocution (CDC, 1995; ReVelle, 1980) Working around grills and hot grease and hazards leading to burns (Parker, 1994) Pesticide use (Wilk, 1993) Housekeeping (need for a clean, orderly, well maintained, environment [ReVelle, 1980]) Handling and storage of chemicals (ReVelle, 1980) Overexertion (CDC, 1996) Technical literacy is the ability to recognize, describe, and report potentially unsafe conditions. Functionalliteracy is the ability to read and comprehend safety instructions and to read nonverbal and verbal signs and signals. Cultural literacy includes: • Being aware of the history of safety, • Understanding the standards that promote safety, • Being aware of hazards and how to avoid them, • Knowing how to obtain health care attention, • Knowing how to seek help for personal problems, • Knowing about the Fair Labor Standards Act, and • Knowing the company's health and safety policy.
An assessment based approach to safety training is useful in helping to identify deficiencies in safety and health literacy. In assessment based training, workers receive safety education related to the knowledge and skills for which they are known to be deficient (Heath, 1990) . In planning an education and training program, program developers need to conduct an assessment that examines the task performed, the health and safety hazards to which the worker will be exposed, the skills and knowledge needed to perform the task, and the level of knowledge and skill the workers already have. The safety education and training process can begin in schools and in the community and can provide students with safety awareness. For example, ReVelle (1980) explained that fire safety and first aid instruction motivate young workers to adopt safe behaviors to avoid and decrease injuries. Safety awareness reinforces job knowledge and skills, knowledge about how selected injuries could occur, and, therefore, knowledge about how to avoid them. Supervisors need to spend time with newly hired employees while they obtain new knowledge and skills. Employees beginning their first job must receive appropriate, well supervised training that provides them with safe and healthful information. It is important to intensify supervision of new adolescent employees to closely monitor safety and health practices. Carefully provided and reinforced education and training could help young workers establish habits that may continue throughout their lives (Revelle, 1980) . According to ReVelle, supervisors need to also encourage careful safety behaviors in all workers, because older workers serve as role models to younger workers. Supervisors should encourage young workers to focus on performing quality work, not on speed of task completion. They should not be allowed to take short cuts. Young workers need to think about what they are doing and follow the correct procedure.
HAZARD AWARENESS
Correct safety procedures are based on hazard awareness. Hazards include both those associated with a specific industry and those associated with a special population (see Table 4 ). Each industry is responsible for identification and communication of the hazards associated with that industry. However, those hazards associated with adolescence may be addressed by way of a community based approach.
IMPLEMENTATION STRATEGIES
Healthy People 2000 calls for a "reduction in adolescent work injury rates and an increase in school health education (including instruction in injury prevention and control" as well as a "community based approach to meet Healthy People 2000 objectives" [NIOSH, 1997] ). Several community based programs are either already developed, in the process of being developed or require development from predetermined national guidelines. For example, the Arizona Adolescent Health Coalition, a nonprofit agency, has implemented "Demystifying Adolescents," a community based educational program which addresses adolescent physical and psychosocial developmental issues. Aimed at promoting awareness among parents and professionals, this program presents the adolescent variability, the challenges that development presents, and tools for coping with the challenges.
A NIOSH funded, community based program through the Massachusetts Department of Public Health has developed a 3 hour community program called "Protecting Young Workers." That program promotes awareness of occupational safety and health through educational targeting of all stakeholders. The goal is to educate students about workplace hazards and strategies for preventing work related injuries and illnesses. In addition, a goal is to raise awareness about laws and rights concerning adolescent employment and the availability of resources. Materials include pamphlets for teens, parents, health care providers, and employers. Additionally, the program includes a 13 minute video featuring teens that introduces basic concepts of occupational health and safety and injury prevention. Some other learning activi-
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Brezler, G.D. ties include mapping of familiar work places and researching job rights, resources, and agencies. Another activity contained in this program is a game (C.L.E.V.E.R.) that examines real life injury scenarios and devises strategies for injury prevention (Massachusetts Department of Public Health, 1997).
Other injury prevention programs could be developed through the use of national guidelines. National Guidelines for First Aid Training for Occupational Settings have been developed by a National Advisory Board of experts (Stevens Publishing, 1998) . These guidelines could be used for the development of classroom materials or a community based program for adolescents (see Table 5 ).
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Adolescent workers experience significant morbidity and mortality. Specific characteristics and lifestyle issues of adolescents increase their susceptibility to injury and illness.
Occupational and environmental health nurses need to advocate for improved legislation to protect children and adolescents and to develop better data collection and surveillance.
Occupational and environmental health nurses must bring awareness of the specific concerns for adolescent workers and developmentally appropriate injury prevention strategies to the community, industry, and labor groups.
Nurses in the workplace can become involved in STW programs and CLWT projects and provide impetus for promoting a comprehensive approach that recognizes the unique characteristics of adolescents, their health promotion needs, and their need to recognize and avoid hazards.
CONCLUSION
Adolescence is defined by unique characteristics and therefore requires a unique approach to safety and health. Substantial morbidity and mortality occur during this developmental stage. It is important for occupational and environmental health nurses to understand the importance of a comprehensive primary prevention program that couples health promotion and safety education and training for adolescents. Many industries participate in STW programs. Stakeholders in adolescent safety must ensure that in the execution of STW programming, hazard awareness and safety training are also included. Federal initiatives such as STW and projects established through the NIOSH-CLWT provide an important opportunity to implement evaluation of the impact of safety training on safety outcomes.
Occupational and environmental health nurses should be aware of outcomes of the CLWT projects and the impact of those outcomes on adolescent work related injury and illness. Nurses in the workplace can playa sig-FEBRUARY 1999, VOL. 47, NO.2 nificant role in promoting safety and health in the adolescent population by: • Bringing to industry and labor groups the awareness of the specific concerns for adolescent workers and developmentally appropriate injury prevention strategies, • Becoming involved in STW programs and CLWT projects and providing the impetus to promote a comprehensive approach that recognizes the unique characteristics of adolescents, their health promotion needs. and their need to recognize and avoid hazards, • Advocating for improved lawmaking that requires parent-school-authorized work permits and use of a universal data collection and surveillance system, • Advocating for improved legislation that protects adolescents and children, including those in agriculture and family businesses, and • Developing and implementing strategies through multidisciplinary collaboration which can save and improve the lives of adolescents in the work force of the future.
